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DECLARATION ftg IfffFlP A fTE v 

IN SUPPORT OF OFFICE ACT ION RESPONSE 

I am one of die inventors of the above-identified patent application- 



I have a 
/O 



years expedience in the stnricooductor industry. 



degree from MoSw*', &nsvA- i andlhw 



The independent claims of the above-identified application have been amended to 
specifically claim a permanent interconnect line* layer of alwnininn-0.5% copper alloy. The 
major target of the present invention is to create an additional metal finer between the 
difiusion barrier (Ta/TaN) and the copper inside the vias and trendies. This liner should be 
cha racteri zed by a good electrical conductivity and at the same time by a good enough 
resistivity to the electromigration. This liner should survive darin g toe chip lifetime The 
present application claims using akminnni-0.5% copper alloy as the material for this li ner . 

In contrast. United States Patent No. 6,204,179 (McTeer) uses a «^ifiri*i Al finer as a 
wetting mtderlayer to assist a gap-fill by copper reflow. McTeer seeds this Alto lower the 
Cu reflow temperature (to prevent difunrionbaniec material from tile chemical erosion). As 
mentioned in column 18, fines 15-18, "...the afonmnm wetting layer is consumed mereby 
forming a Co scbnAl alloy layer wherein n is an integer fiom about 0 J to about 4". The 
Examiner has determined that tins means 05% copper alloy, however, one having ordinary 
sfcfll in me art would mterpret McTeer, and specifically column 18, lines 15-18 of McTeer, 
to m e an t h a t the alloy is from interval of atemfo compositions: fiomSAl- lCu to 1A1- 4Cu| 
which means an alloy with Cu concentration from 33% to 80%, but not 0.5%. 
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5. To one having ordinary skill in the art, it is clear why McTeer needs such alloys. The 
melting point win be reduced almost twice when 40-50% of Al will be added to Ctt 
(coan^wilhtheCttmdtiiigp>ait). fomepiesentmyenhon,^ 
accq^Ie becau» it will dramatical 

the purpose of its employment ■. 

6\ UnitedStatesPatentNo. 6.150,252 <H^ 

addition to specifically claiming a permanent interconnect liner layer of atomaum-O.5% 
copper alloy, the mdependent clahm 

m contrast, Hsuet&L discloses fining wim aluminum (see coL 9, lines 1-10). 

7. An additional very important point that slioujd be taken into accouitt wn^ 
preseta mveiinottto McTeer awl Hsn et al is m^ 

that is employed in the present invention. The present invention uses a standard dual 
damascene copper process, where copper is deposited by the electroplating (current 
standard). Everything thai the present invemioii proposes L<? the introduction of an additional 
process step, which is a PVD-based deposition of Al-0.5% Cu liner on the tap of the 
deposited dif5i^ barrier (Ta>0,m the stan^ McTeer has used the FVD 

technique for copper deposition, and this is areason why McTeer needs to introduce a copper 
reflowstep and to deposit a sacrificial A] liner. 

8- Hsu et al uses a high pressure processmg for cavity filling. It is a twe-step process: 
deposition of a mm liner, followed by deposition of a thicker layer to close the mourn of the 
cavity and high pressure processing to force the fin layer further into the cavity to complete 
cavity filling, (column 2, lines 55-58). Hsu etaL needs the first liner for wetfingpniposes 

only. 

As a person signing below: 

I hereby declare that all statements made herein of my own knowledge are true and mat all 
statements made on information and belief are believed to be true; and fiuiher mat these 
statements were made with me knowledge that willfiU &be statements and the Eke so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States 
Code, and that such wfflfnl false statement* may jeopardize the validity of the application or any 
patent issued thcrooo. 



sKtKtatWf 

Inventor's Full Name ff rintfrfi ^TYfrUtfirrr" 



Inventor's Signature ( j , ^^vWCffl^-* 
Date O^/lf/o- 



■W958.WTJ> 
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